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(54) METHOD FOR DRIVING SOLID-STATE IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a method for 
driving a solid-state image pickup device where 
elimination of a fixed pattern noise FPN can be realized 
with precision immune to the effect of stored charges of 
adjacent pixels. 

SOLUTION: The solid-state image pickup device is 
provided with a photoelectric conversion section 4 
where pixels 1 are arranged in a two dimensional way 
and a vertical scanning circuit 2 and a horizontal 
scanning circuit 3 where pixels of the photoelectric 
conversion section in vertical and horizontal directions 
are selected and read. In the case of pixel configuration 
consisting of 3 rows and 3 columns, an FPN is read in a 
dark state of pixels on a 1st row just after resetting 
pixels on a 2nd row, the FPM is read in the dark state of 
pixels on the 2nd row just after resetting pixels on the 
1st and 3rd rows, and the FPN is read in the dark state 
of pixels on the 3rd row just after resetting pixels on the 
2nd row respectively so as to drive the pixels in a way 
that the dark state FPN signal is read when no charge is stored in adjacent pixels. Thus, the 
FPN is eliminated with high precision with immunity to stored charges in adjacent pixels. 
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^Jx.«BI3^joV^T^4, /*/W*V(l) 0tf 

OTWIH »l, 2, 3 7l/^T^3H, 

4H, 4HtS4oT^5 0 -tr^ *>f ?7-fiB8«rlS! 40 
tt^/w* C O NTtSMtS - i: T% A fcfcfc 

5 4 <D£W«tT<7>»^£^-cD 3 HidfS: 

[0 0 3 3] 04^^-f 5 >^^r- M^-Tff 

fcS^ittigK:, B»l*FPNflr#Sr*«aE*»4<0 3 1 
2, ifTB<D]iI#ic^tH-r»^co^-f §>^*— h 

(B8SrftBWi"5^/i/^CONT©^>f 5 ^^?rIllT 

v^ 0 ^n^^/N>xHft 50 
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^5H, I27U-A(7)^4H ( I37U- A(Z)||3H 

[0034] in u-aco^ i h mm 1 1 ~ 1 2 ) 

tJsv^lfT B©Hl*fS#l S&m&tiiUk, lfifBo 

T2fTB©W«Fflr*2SS:BI!*aU1!l % 1, 2tTioy 
±y hftftfrtiZo I3H (R^"Jt 3 ) fcjS^T 

3ffg^P^0#ff-^3 s^K^ffiLfl, ^trooyfey his 

fffrtl^o l?4H W*|t4 -ts ) fc*5Vvr2, 3ft 

teV^T3fTBO»ffl*FPNfBf#3DSr«E*aU«, 3fr 
a<Oy*fe-/ hiSfTfoix5o M27^^1H 

(0#»Jt 7 -t 8 ) K*5V^TltrB«>M«fffll*l SSrR 

^mut, lfrB^y-fey h*fffc*t5 0 iff 

it3Hi:45o I2H (p*Sflt.-t. ) ttl^2 
fr B£>?TOf§^2 SSr«*tbL«, 1, 2ftS<OV±y 
h^frtotlSo I3H (HSIOJt. -t«) K*5V^3tf 
B <OHWF«* 3 S SrBfcfcffi £W*fT<& !ltj/h# 
fi^tbSo ^4H (Hfgljtio —tn ) H*3Vv-C2fTB<0 
B|p«FFPN«*2DSr«5*fflLa, 2ffi^ytyf^ 
tTtotl^o I5H WSJ tn ~t») fcJSV^T, 3ffB 
(Oy iry hasfffottS. ^6H mm t» - t» 3 ) fc*3 
^T3fTBC0y-fe^ haSfrfcttS,, ^37^© 
*1H WJS t .. - t m ) K*JV^T, itTB^PJ^ff-^ 
lS^lf^tbtm, lffB^yiry Fffi^^o ^2 
H «JS!|ti4— tis) (Clio^T, 2tTBOPJi0#{f^-2 S 
SrR^llJLa, 1, 2ftn<DV±y h&ftt>tLZo S3 
H (B#^J t is ~ 1 16 ) {^V^T, Iff gcoeg^ff-^l S 
SrK^tiJLa, lfrBoy-fey b^fxfona. I4H 

(WFJSO t it - t it ) (-fe^T. 3fxBOP^^{f-^3 SS: 
R*WL«, 2, sffBoy-fey hiSfrfens. »5H 

WJStiT-tii) i^fc^T, 3fT§coyir^ hjWtTb 

tl5o |4 7l/-AHfe SulB^l, 2 N 3 7 1/-A 

s ftf^^Cj3V^Ttt, Bff«pFPNfll*«r*«**«BJ4<0 3 I 

2, lfrB^IW^^ffi-rr fcKiftS. 

[0 0 3 5] r (7) i: 5 i-^ 17l/^ Tii N 3 ff B 
*OBfP#F PNft ^-3 D(Z)tt^m Ltf2ftg(Dmm<D ]) 
fey hiMHcfft?*t«. I27U- ^T'tt, 2|T@^i 
^(DBtB#FPNff-^2D<7)Sc^ttlU^l, 3tTB^H* 

^BfScOPf 5# F P Nff 1 D O^^ffi L«S 2 f? B ^if* 

^oyt^MWT^o f^FP 
N«*a5*«aaft»4<o3 1 2, iffB^i«#(-S£^tti 

[0 0 3 6] H±i3, 4^^^m-M-I^ 
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^TKW Lfc J: 5 Ki. #SS&l©j6 l ©SUt©»*»c iii 
If, Iff B©|Ii»©R#fif F PNfg#SE^fiJUi2ff B© 
BlfflUt'yMit, 2fTB©B0ff©lliR#FPNf&# 
R*HJU±i, 3ffB y httlllc, 3ffg 
©iUH ©BfH#F P Nft ^•fc^-W U± 2 ff B co iff*© U ir 

^s^*^TV^*VNttl|-eflfl*FPNflr**:lt*ttJi- 

•fey h^rfcfcfcFPN8**4rf?5 5. £ 

fc, #M*ff©B§B#FPN{f-^t±, 3 7 I'— -Mil 1 H3E 

[0037] Sttfr© y -t y MbfHfcft>g>MFi9F 

PNflr*sr«5*a-f-*-c©i*iBT i , xtfw&ff© y * 

y HkfNfta»p>S«fT©l»l*F PNflr#Sr«*tUi-*T? 
©BfPflT 1 XfiT 2 f±*#KUSV^©-e, Att*©l?#te 

#m-c#5 0 wittfNTsc^oa^-iittaBjwui 20 

^ 525ff T\ 525H/ 2 #*3|I$I B J'?*> 9 , T 1 , T 2 
(1 525H/2jd*tL-h£M<, Z.9>tmntt.WMlfiXlk 

[0 0 3 8] 3ff#©lfl$FPN{&*&«*tirt- 

Id, #iRfi\ : :tii«HL*:iS*-/<-7 n-t&V 
OFt!)tyMffiVRSt*L<L, 3ff^ji|ftLT 

BfB#F p Njf 3*|t*ttrt-;i t -c* i y u-Mcmm-tZ 
•tms, M{crrT?(4, *«MB©®*ff(;io 

v'TBfB^F p Nm^m^-ta-rm^mcn o l 30 

R*WU©)i#t4iixlclSS*ix5t>0-C4<, 

[0 0 3 9] C«2©«WO|t*0»ll) *2© 

PNflr*SrPW6frSr5"fey b LfcMU-B^fctJ-f 
lc, #«B#|fJ&iT£i1-5W»;&ffi^;fc3 0 -t-ftfc*,, 

as 1 (Dmmoftmicni-isv y ^-wntrftmufct© 

SE£^[ElE§©«$;ii, B2t^Lfc^i ©HJfc©JF21i 40 
T-fflv\fc%©i:|l|— - efo>5, !IM!i;frfe©;MiW£5t>© 

[0040] m 2 <DmM<Dmm<nwsft% % m 5 tc^-f * 

B#Pfl£2H£ LT, BtfHfFPN{f^£ftm^ifeS©l, 
2, 3ffB©)S#K»*W-ti&^S:^Lri^. SU© 
HJt©I*ffii * D y * 1 3rW3|i\fcjffl 

y?-»i^£&*-0'>5„ ^n'^^*l|J, |i 50 
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71/-AO|4H, S27U-A©i5H, |3 7l/- 
A©^6H©^W©^P H 1?|< 0 X^-h^VW^cf. 

Mt©3H«n (B##J 1 0 ~t 3> te ~t. , t,2 
~t«) \Ct>tz<9'>7 hUi?X?U5i£At}-t-?> a 
tJ, 3S£ff©yfey h»^A»e>Bt^F PNff 

*«r«*ttW-*-T?©l*|"jT 2 , &tf»&fr© y fe y Mb 

t 1 xiiT 2 ii^tttcM^fcfe, n 1 (Dmmmmtm 

[0 04 1] Iffl71/-A©I1H (B#£ljt, ~t 
2 ) t*5VT, Iff B#iI^£;HTlff B©WH#ff-5§-l 
S©B^ffiL#L lfflwyfey btffTtelxS. S2H 

a©wi^fs^-2 s©s^wu£, 1, 2fra©y-feyh 

flSfrfrftS. 1 3H (B^t, ~t, ) (d&VT, 3ff 
B^Wl**bT3ffB©IHl*fll*3SO«ll*at«, £ 

B*ff©yfey M>ff:b3x5 0 |4H (Bfgijt* ~ 
t= ) [d&l^T, Iff B^aiRSftTlff B©BgB#FP 

NflflD©i^HM, lffB©yfey 

5 0 I5H («t s -t, ) {ij3V>T2fxB©yfey 
k («t&lt. ~tr ) (c*3V^T3ff i©yfey 

[004 2ltel27l/-A©flH (B#^ijt7 ~t 

scomfrmuk, ifTB©yfey v&nt>tiz>o 

x\ iffsomr^mi42Htft5. cut, r^i* 

NFMtt^«fc2Ht*5,, |2H «SJtt ~t 9 ) Id 
feV^T, 2fTl^jl^^ttT2fTB©HJ!Bfff-^2 S©K 
*tHL«, 2frB©y-fcy h#fTfc>*i,5. ^3H (Bfg!| 

t, ~t w ) tfc^T, 3ffa^aji$^T3fT@©M 

B#ff^-3 s©a^fflL«s 1, SfrBoyiry h#frfe 
tbSo S4H (Bf^ijt.o ~t„ ) WoWT, ^:B*tT© 
y-fey h^fxi?n5„ S5H (B#SiJt„ ~ t ,2 ) (CfcV^ 
"C, 2ff B^SJ^^tuT 2ff@©BfB#F PNfS"§"2 D© 
Bc^tULft> 2fTB©yfey h^fTfcitS. |6H (fit 
S ta ~ t, 3 ) !c*J^T3tTB©yfey hi*ff*3*l5. 

[0 0 4 3] gg<^3 7 1/-AC0miH (tit» ~t 
,.,) IdfeV^-C, lfTB^aW^tlT Iff @©?^B#ff^-l 
S©BS^tf,LfI, lffB©y-fey htfftfrhZo I2H 

(B#^lJ t u ~ t is ) IC*5V^T, 2ffi*Wl*H-C2fT 
B©MH#ft-^-2 S©K^-ttlb^, 2ff B©y fey h^ff 
h>ix5= S3H (H#giJ 1 15 ~ t ,< ) idioV^T, 3ffB^ 
®^$tvT3ff B©BJB#«-§-3 S©9£^fctJL^ 1, 3 
fT B©yfey h^ff*?tU5o I4H (Hf^iJ t » ~ t ,7 ) 
»C*5V^T^M*fT©yfey h*SfTt?4x, f 5H (Hf^lJ t 
.7~t.8) [C*}V-C, 2, 3ff B©yfey hriSfffrft 
5o f 6H (Bf^iJ t ,, ~ t , 9 ) icm^X, 3ffB^SK 
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£flT3ff g©B£B#F PNff-^3 D©R^tt}LiL 3 ff 

[0 04 4] J^_h© J; 3 I-, *£&<D&1&\zi.1nt£* 1 
ffB©W^©f«l#FPNfi^^fflLI42fTB©iIf^© 
2ff B©Silif©B&R#F PNft^^ffl 

U4i, 3ff@roiii*roy-fe^ biemi'. 3ffg©®i? 

©BffB#FPNf*^flc^WU4 2tf B©Bli?©yir;y MS 
fg(-#*fffr*l5o -t^ioh. BfB#FPNffWWijL 
[4, 3Sm*tft'BSf 5W*fr*y-fey h LfcE^lr 10 
fffrftsrifcfts, Lfc^ot, 3li©lltt©^fii: 

F PNff ^m^-tz. 1 ir J; 9 x f£*flh!*Lfc «t 5 

»*OJ:V^7"fey MtiE, 1"!fe*3*,FPNBJ* 
ftff5-t#-e#5. *fc s =§-H*ff©B£B$FPNff-^ 

[0 0 4 5] Sic, Mi ©Hlfe©^1S£ liUftfl, £B 
*fT0«ffi*»B$!Htt2Hi:fcoT^.5. rftf4;**- 
h^A-** STO/^uxi|iI5r3Ht-t-5r tliJ; 20 

y ? -mm^m tits. - ©«^>^ v $ -mmtz, 

[0 04 6] [» 3 <D%W<Dnm<DBM) 13© 

PNflHS-SrWJffrSry-fey hLfcK*ltK*W-fi:# 30 
fffc:i 7W-^©^ftT3fcmS*g|5©£B»ff© 

B|fB#FPN|f^-^K^ffl-f-rai)*feT'fc5„ r©HJ£© 

f4, 0 2 LfciS 1 RtfS? 2 (oHJfecojf^-effl^fct 

[oo47] i3 <Dmm<Dfm<Dmi¥^s m e i^-t-* 

isv^Ttt, »iAt«l52©5tat©»«©J:5^ b£B#f 
PNfa^Bc^ajUc^LT^n y^A-** 1 Srffl^l < 
j&®a*ftv\, W<A5 s^*S5 7l-A7J-f £'"«A 40 

^rd/r s ©jiffln. s i ommmmx^ i,±m^ 

*CONTf4, JSW^lHWSLllJ^^VU^-C&So v- 
7 M^i?^^|fP5ICJi s Hu7U-A©ft^ffl (Bfgijt 

0 ~ti , ts ~t7 ) IC^A^I 1 H©X:?— h/^A 
* * S T%Xt)-fZ> J: 5 icfto-O^o 

[0 0 4 8] m-e-SE^-tB LWft^lCO^Tlftffi-t- 

1 S£g^ffiL/t#L lfrBOP-fey h*tr*>ii5. « 50 
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1H-L B#£ljt 2 ~t,) T?t4lff g©yirj/ 

hiSfTfrftS. I2H-F C^fM 1 3 ~t, ) (C*JI/> 

T, 2frB39«aR**uT2tfioWl*fflr*2S*ril*W 

Lfcf*. 1, 2*T @©y-fey h^fft>tb-5o M2H-L 
(Bf£Jt 4 ~t. ) l-feWT, Iff B^*R£ftTlff 
BOfll»*:K*fflLfc1ft, 1, 2fTB©y-try hiSfrfr 
*l5 0 ' -T'l^^tifcifrioflfliyty him 
©fi-s§-cfcafc«>, BfBfFPNff-^iDt^So 

X\ 2ffB©y-fes> iff B©BfB#FPNffi^-Bc^ 

tilL*T'©B#MliT 3 ift-5 0 I3H-F (Bf^Jts ~ 

t. ) fc*swc» 3tfB*Wl**l.T3ffB©WI*flH|- 
3S«rR*WUS:t*, 2, 3ff lOjty M*fffc>*l 
5 0 I3H-L (BfgiJtB ~t, ) t*JV^T, 2ff@as 
ItiR £ hX 2 ff g ©IfB^F p N ff ^ 2 D SrSn^tH Lfc 
II, 2, 3ff BOy-fey haSfTttfl*. ^©t^s 1, 
3 ff g © y -fc j/ h 2 ff g ©BgB#F P Nft#fg^tti L 
4-r?©HfWii, m?nT4, T3t*5 0 

[004 9] 1<^27V-A©I1H-F (B#£Jt, 
~t. ) (C^5^^T, Iff g^SK^nriff B©B^B#ff 

^-1 S^Sn^ttiLfcf*, 1, 3ff IO!lt? MSfffrft 
5 0 ::t?, Iff B ©flnWSWPWtt 1 H + T4 fcft 

bfcoT*##aB#M{iH#lClH+T4 fc/«C5„ *1 
H-L (Bfgijts ~t. ) ^c:*5V^T, 3ffg^ilWStl 
T3ff g©BtB#FPNfW^-3D?rSg^!±lLfc«, 1, 3 
ff g©y ±y h^fft>ttSo -©i*, 2ffB©yirj/ 
h ^ fe> 3 ff g cOBt B# F P Nft ^-Sg^m L * X © B#ffi (± T 
4t7iS„ I2H-F (B#^rj 1 9 ~t,«) (CfcV^T, 2 
ff g ifiWfl S ttT 2 ff g ©BJ!P# ff # 2 S SrK^W Lfc 

i, 2ffB©y*y ha*f?*>;h.a. *2h-l (b# 

*Jt,«~t„) (e:*5V^T, Iff B^31iR£tiT Iff g© 
BfBfFPNff ^-lD&afcfcfflLfcSK 1, 2ffg©y-fe 
y ha^ff^HSo H3H-F (Bt^ijt,, ~t, 2 ) (Cjo^ 
T, 3ff gaSjl^^tlT3ff g©P^B#ff^-3 SSrtt^-tti 
Lfc@L 2, 3tfB©y-fey hasfir*3tv5. H3H-L 
(B#giJ t ~ t ,s ) fc*S^T % 2ff BasS^§tLT2fr 
g©BtB#FPNff-§-2D^ic^-mLfcfI, 2, 3ffg© 
U-fey h#trte*l5. ^3 7 W-A^ft(4 s mm 2 7 

[0050] mmnovty Mtt&ftft>e>!!i0E 

ff©BfB#F PNfll**rIt*ai-*TfOI*lllT 3XliT 4 
tt> ^lX0l|2©*Jfeco^-t i ©TlXllT2i:|W!« 

[0 0 5 1 ] Lfca^oT, *HJfe©^ffitJ:ntf, iff 

g wn^©BtBf f p Nfs#at*m ut 2 ff g ©®*w y 

tyUfc 2ff g©lii»©BtB#FPNff^-K^.ttib 
141, 3ff B©H*©y-fes/ Mf*ii, 3ffg©pj*c 
Bf B# F P NflHHfcWH L(4 2 ff g ©B*© Dtyf 
t#*ffbii5. fltBtFPNff-^a^ffit 
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Lft^ XtXM^MXff^tllimilli 

[0 0 5 2] MK\ 1 7 u-AoffliHft-ejfewesMBo 

<DBfBf F p N ft ^-oiS^ffi L flSfTfrft 5 * N 
^Bf^fT ou§B#F P Nfi l y u-Amm\H-(: 1 03E 
*r*ft5ri:fc:43 0 » 1 fttWB 2 10 
#fTOBff^FPN«-^tt3 7V-Atl|lI1ESfS 

PNm*as«fcLfc*&fcH\ IBtft^-fey MtiESr 
iswtfi, ^H*fT^BfB*FPNfS^si y l/- ATI 

[0 0 5 3] ^*5*HJ6^^T*tt, |g 1 , 2 CO^MCO 

5l*IB*l/2fc«oTV^53i^ *¥*aEHIBSo«»iS 
ftSrJRl, 2(7)*ft(0^(OiJ^(D2ft{CLTH*^{f 

5£T&ftV\ 

[0 0 5 4] [»4 OSHoXttoJgtl] fcfc:, 114 o 

#jfcJ4, 01^£)||3(7)j|Ste^ffi^tt6SiE**[Hl 30 
[0 0 5 5] 0 7t, *Hft^H(c:ffl^6@f*j«{fe^ 

1 ^fe^3co^*(D^ffiT^V^cS{t^S[HlSSfcll^ 
CMOS^ny^ hM^^4S^?>Ji5iX7 h Uv^ 

-f/^^ST^P^^/^H, <f>2, /</> 1 
ftl*/* 2 4rA*U ^ny* My^-^2ftlt4 40 

SRI, S R 2 , SR3SrUi*i-5o ^7hl/^?3. 
-yHHM^SRl, SR2, SR3H 
ZzLz^y Me]Sg52- 1 &E^JLTft5>f *ffi52«r 
^LTW^S: y^*SB53|c:A*£*i5 0 l"</i"5y^ 
*g|$53l4, t^/l^ </ y MHK53- 1 Srlfi^JL 
Tft<9, -fy^- ^U^t^^RD/RSSrA^jL 
T, ^^a*l»^)iSif K*ttJUftO<y 
tyhSrMftSfatttVAC, R*fflLlfiVRD 50 
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at* y -fey H«ffi:vRsas^$tb*:Stt3feaEiaK<oa 
a^g(i) , g(2> »»g(3) &mjji-&o m~j-jy< 

AsXGil) , G(2) WG(3) fit, Hllc:*LfcH** 
^ScoSitil^HY 1 , Y2XtfY3&#LT-t;iVe 
ft3ft«£tfc<rc4<Dl, 2&^3fT@^ffili(£EPiP£ix5 

&*5H7|;ij8lvt\ 61, 62, 65, 66, 69, 70, 73, 74, 
77^07914 P^-Y^^/U h7V^?, 63, 64, 67, 6 
8, 71, 72, 75, 76, 78&lM)f4N^ Y y > *J 

[0056] m^., msicTFir $4 h&m 

S T£ 2 @Aft5;i -#fcfll*ffiM§\ ffi 

2oijajHiiiH/2»iHK:*rjeu"cv^5 0 -rft^> 

*n K»JW«afc«r2flSfi:i-5r tKiJ, 1 HJMIHSriffl 

tft¥fc#ttT\ i»^-ew«rtt#, fm«FPN 

TKft* d y * SrlW3l < &g^fti\, 
[0 0 5 7] *i\ #7I/-Ai fc»7^ «38t 

0 -t, , t. ~t7 ) tcK^pft-^ie^mLM^i © 

^^-h/^^^STl5rlH/2fflWA*"f5o 

-t,o) {C N BS«pFPN«*tt*HJLffl<0jB2O^^ — 
b^x^ST2?rlH/2lF|A^t§o ^ 

2(DX^— h/N/UX 0 ST 2 {41 HfflrflrtcOf^^^-^n 
^tii/y hLTV^< 0 
[0 0 5 8] |17 U— A0>» 1 H- F (fu¥\ B#*J t 

i»flr»i s#fc*ffl*ftfcik iff aoy-fey Fwt> 

n5o S2H-F (ffl^ B^Jta ~t4 ) T}4 S f|2 

frBi*3Wl*ix, 2frB©Wi*fll#2S*K*HJSixfc 

^*j t 4 - t s ) -CJlftifrB^aji^^ lffB^f 
lffB^y-fey hWbnSo ^ 
r -c?«*tl}Sixfc 1 ff B oflr*©*W*IBttT 5 T 1 H 

SJRj^^ 525ffT% WW^Ktt 525H/2^ft«9 N T5 
14 525H/2fc»LT+4>S<, r(D«IB-Cf±«ffa«B 
k^if»8(*ii*V\ lf:#ot, AW**0«#J4« 
ft-e*. K*ttl*ixfcfll*H:3-fey hK^OBffltFPN 
Dt^-ft-f Clias-CtSo *fclfTB^RtNPFP 
Nff-^K^ffiLI4, 2fifB<oy-fey hEUKifrfcns. 
^3HOiu^F («Hti ~ t 6 ) Tf4, 3frB#Wl 
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©y-fey bijSfTttft-So S3H»»L (B#£"Jt 6 ~t 
7 ) Ti4, l2fT@^M^n, lffB©BfBf F PNff 
^ 1 D t HtUt 2 ff B ©BgBf F P Nff-5§- 2 D ^Sc^tb $ 
JxfcfL 2ffB©y-fey h*sfTt>ns. --T% lffB 
©y-fey h^t>2fif@©Bf^FPN{t-^-Sc^tt}L*-e© 
fflPflT 6I41H/2TJ*!), T 5 t l-M< , 

roJHnBT?tt«|(fasBi://ifWI*ii4v%fc>f>, Ait* 
*©^#{4H!lTt % 1 ff B © y ir y 2 ff B © 

Bt^pFPNf&^a^m^tufct^-f-r. tiJSt?#5. 10 
— J, 2ffB©9fBf FPNff^-2D©tmT(-(4 3tTB© 
y-fey h*Sff*>*l-CV^6. 

[0 0 5 9] f27U-A©f 1H-F (l!u¥s B#^J t 
, ~t. ) fc&^T, iff B^iltR;*^ lffB©&JP# 
ff-5§-l S#K*fflS*ifc« N lfTB©y-fey h-tfSfffrft 
S„ iff B©«##«B#rai4iHi:^5c ^ 

T, RWSr«Wi"5!J*, ±m^ft(T)±y is-Mcfrtco 
TtfiPf^l««iaHi:45, »1H©«^ (I* 
gijt. ~t. ) "Ctt. JR3ffi^Wl**i, iffSM 
2ffB©!^l*FPNff-^P*itC3ff B©BfB#FPNff 20 
^3D^Smt|£ixfc^ 3ff B©y-fey f-^ffiWx 

So $2h-f (B^gijt, ~t.o) -en, 2ftgimtfL 
$tb, 2trB©fll*fll#2S*R*W*Ji*:ll. 2ffB 
©y-fey htfSffbftSo I2H-L (B#giJ t .. ~ t ., ) 
-Ci4$flff B^W^tK Iff B©BfB#F PNff #1 D 

flSttfrffiSftfcflL iff B©y-fey h#frt>ixa. S&3 
H-F (Bf23jt„ ~t« ) T?f4, Sl3ff B;$ 5 «R£;ix, 
3ff B©B^^ft#3 S^«t*W**l*:|t, 3ff B©yir 
y h#ff;fc>ix5„ i3H-L t « ~ t » ) T'!4, 

*2ffB^»W$n, 2ffBO»tB*FPNflr*2Das«E 30 
*ffl*ixfcSls 2ff B©y-fey b#frt>ii5. 
-AJ^(4, lU|EfS2 7l"-A©»f^#»0fi*n5. 
[0 0 6 0] £Jt±RM Lfc4 5 **i 
|4\ Iff B©B*©BtB#FPNff^BE^fctiLf4 2ff B© 
H*©y-fey f-KiH-, 2ff B©B*©BfB#F PNff# 
B*tULIil, 3frB©M*©5*y MM*fc* 3ffB 
©BH ©Bf B# F P Nft-iHfcfcffl U4 2 ff B ©B*© y i? 
y hE«t#*ff*3ix5. -ffc*>*>, B£B#FPNff^fo 
^tti Lit, SlMitff (cP|gLfcB»ff Sr Jtyh Lfc 
fffUcfrfeh-Sr: irlcfciK BSH*l-S^ s #«^ix 40 

T"*Lfc4 5 ftWSWMJcWWWfwiWKBi-SIBia 
l43S4L&v\ 

[0 0 6 1] 9!l$f3#.RTW* F PNff * 

(c, *ft^ft©ff-^fl^ffiU4*ffl©^Vu;*,£j; Ofrfc 
tvT^So JEIC 1 7W-A©fflrart-C**«^lf|5©^ 
B*ff©BfB#F PN{f-§-©ft^ttl L^fffcixSfcfe, £ 
BStff ©Bf Bf F P Nff 1 7 U— Affira^t? 1 050? 
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[00 6 2] 5 OXHOSdfcO&fllO IS 5 © 

Hlife©JI0ffiH!:o^TKWi-5. **»©^ll(-*5V^ffl 

v^sa*iHfcSiftKj3rt5fi»3feeia*©«*r±, si 7 
i'^ Lfcjg 4 ©*»©^-effl^fcSii:^igis& & isi- 

T\ flf«PFPNflH5-«rlWff*ryiry hLfcitafcK* 

9, y-fey h»ffSrfffc>4v^MHWK*aL*tfo-C, 
« KJftWEltHrf o»SP*IW* 1 /60#t--T5 t©-efc 

[0 0 6 3] iSfeJi, B9C*t^5V/ft-htffl 
^T*HlSt©JP^^*JttSffi-§-^WLS)^SrtiiWt- 
5„ *H*©ff^t?(4, W</W y^Xg|5©y-fe y hM 
fiVRSSr, lH»Wrt©Sff¥©^(-12itSo tfi 

^SrJHl^k©-^?), -?:©fdl{i^4©*JI©»ffi©.IE 
t))77i*i:|Wl«-C'&5o 
[0 0 6 4] £T> &7U—&bhifa7\'—& (B#S"Jt 

0 ~t. , t. -t, ) ldBJfW§-§^ffiLffl©fKl© 

- F/^W * S T 1 * 1 H/2ffi^A7Jf5. ^© 
fl, 1 H^iim©^^7 A (^It, ~t. , t. 
~t») (C, Bf^FFPNfS-^^ttlL.ffi©^2©X^- 
h'</V%<j> ST2Srl H/2fflMA^)-t"5o "rT\ B 

1 ©*:?— F/nVU^ <j> ST 1 {41 Hfflfflrt©fltr^^r> H 
2©^^— h-/^* * ST2f4lH*afflrt©^^?r^:tl 

[006 5] |17W-iOf 1H-F (hu^s B#SJ t 
, ~t. ) [cjSV^T^ HlffB^ii^^tis lffB©BJ 
mi* 1 S ^St^tH * ixfciL 1 ff B © D ir y h ^ff t> 
tlZ> 0 H2H-F (B#M 1 3 ~t4 ) "^(4, ^2ffB^ 

ff B©y-fey h^fffcixS. I2H-L (fft* s BfSt 
4 ~t s ) tttMiftntfMBlZiis ifra©flH9-#K 

Hf4T 5flHt*5. L*»bft#fe, r©*»BfPpTT 
5f4^4©*Jlte©^1ii:l^«(c«mt?#5fc», B!*m 
S ixfcft-§-»4 y-fey KE^©Bf b#f P Nft# lDi^ 
•f r. i jJJ-C* 5„ 4 fc 1 ff B ©BtB$ F P Nfll*|t*i41 L 
(4, 2ff B©yiry MSfttfTfc*x5„ **5, r.iTi4 
L©fcfe y-fey Miim4ff taUfcK SB 3 
H©Sf)^F (Btgijts ~t. ) *3frB*Wl* 
ft, 3ff B©WNHt-§-3 S^Si^WSJxfc^, 3ff@© 
y-fey h«Sfr*»*b5. *3HOft^L (Bfgijte ~ 
t, ) tf|±, J(S2ffBi«aW**l» Iff B©B^Bf FPN 
ff * 1 D t ll!«|C 2 ff B ©BfB$ F P Nff # 2 D !^R»U 
$tt5o r^T% iff B© y-fey b^f)2ff B©Bf^FF 

PNflr-wK*mu*Tf©»iHT7tt, T5fcraanc*» 



19 

< mn?% , m g © y -t y v mmc 2 n s ©«s b# 

F P NflM* 2 DiSR^ffl i t /5S-e§ 4. 

2ffg©BfB# FPN{n^2D<Dm.mcte3ftB<D 
V±y h&fffrtlX^Zo r©2ff @©BfB#FP 

Nff ■§■ 2 D ©«E*W L sf-e fc y -fe y Y ftft^ff fcftft 
v\ 

[00 6 6]|27WA©$1H-F l*M t 

1 ~t. ) ic*jv^Ts JSifiBiiPWlSix, iffg©9! 

ft5„ IlH^tfL (Bfgljt. ~t, ) T?Wt, f!3ff 10 
B#»iR£tK Iff g&t>*2ff @©BfB#FPNff-S|-i;p3 
^{C3ffi»BfB#FPNft#3D/jSBg^m$tt5o 
niltj/F ftfEHtfTfeftfc V \ I2H-F t . 

~t,. ) -cits «2ffaa*a«*n, 2frB©9§i${n§- 

2 S#fc^ttj£;ft;fc^ 2ftB<r>!)±y h&ftt>tl2>. 
I2H-L (l$$f t .0 ~ 1 11 ) -ett*lffB#Wl* 
ft. lffg©B#B#F PNffl D#9^ffl&ft3„ IS 3 
H-F (Bfgijt,, ~t») t?H\ »3ffaa«»KS*L, 
3ff @©PJB#ff^3 S^«E*a*ilfc*s 3ff @©yir 

S' N /5 s ff fc>tl-5 0 I3H-L (BfgiJ t .. ~ t .» ) T*[4, 20 
»2ffBa«Wl*^ 2ffB©flfl*FPNfl|#2D*t0! 
^EfJ^ftSo |3 7U-Mm i!ljfSSl2:7U— A© 

[0067] ei±»w ufc i 5 id, *%mmm\c xti 

[4\ iff a©®*©B#B#FPNff4§-K^tl1L(42ff g© 
B^CDy-fes/ MHHU:, 2ff g©B|!©ltB#F PNftf 
ic#.ttiU4l, 3ff g©HH©y -try httiH-, 3ffg 
©Hi*©BtB#F P Nff -Sf-K^ffi U4 2 ff g ©Bit© y -fc 
y VWMfc&xftfrtiZ. -ftZfr-tb. HfBfF PNff-^-Bc 
*W U4, SKB*ff (cB^-f-^M^ff y -fe y b Lfc 30 

TV^JiV^*tlS|-eijf«PFPNfll*«rlt*ai-fc», f£*$l 

tt»£L*v\, H«fft*AUW*FPN«*«: x 

ftT^S,, l 7U~A©$rartT*3frSl£&8B©£: 

B*ffOI*l*FPNfll#0«*lttL^fTt>tl5fc», £ 
M*ff ©RtBfF P Nff i 7 AJHIBrt-C 1 0Sff 

k, sas^ii-feirtcieH-f-^Bt^F pnm^comtiztt 

[0 0 6 8] fc£6Tff5li»MM©^©»«fc:|8^ 
Ttt, #S*«BtB#FPNff^-^K^ffi-ri^(-, B£R#F 
P Nffi*«rHi*a Lfcf£ y -fe y MMts&fr oTV^fc 
ft „ BfBf F P NflHHt* U LBf t - t jx 4 tffPH £ iifcfll 
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fc#R*tti LtMtsfcfr 5 r ildJ: NT S CTJiU-fc 
^Ttt^#©fB»OTWffl]tt*C 1 /60g> t fc5„ 
[0 0 6 9] fc*3, *li»b||S5 0|||fcOJ!J*-efflV^5 
Hf*ji^BcDfiji:^4ll8&w|lI8S#^l4-fJi|-e& 9 % 

^T-fcfti4^©*Jt!4tfrftl\ Sfc, 3ff<D®§?teS?lJ 

PIfR i c HRi -e 1 5 r t « w 5 * t fc * v \ 

[0 0 7 0] 

*^l-itii4\ BtBfFPNft-f-^ffiLSrS^Pf 
*fr fclWrt-*iattf «r LfcltSlcff 5 4 51- 

Sw4v^^-7-fei/ htiiE, i-4t»t>FPNKt*#HaFr 
*-e*>5„ 3t«^ijl9J«)^iB*1fOBff^F FPNff 

»*l7U-A©JMWlrt-e0£*a-}-ri:K:J:9, #ff« 
If F P Nff AT' 3C*f * 5 ft N 

ft; ft t'tcii SBt^PF p Nfflt#o3Eft:c» LT, 4 1> iS» 

^fflv^T8fBfFPNff*Sr^«SE^ttiL5rff 5 ' tl- 
4 0 s ^S*wm^fSaBtrfl?rNT S CTa^T-^ftCl 1 
/60#['1-5it^-e#S o 

[Hffioffimftift?^] 

[0 1 ] *38Wt«5Hf*aMft3fifll©K»*ffio!B 1 © 

m&owm (- ffl v ^ s @f«ftisgro«^;?r^-r 121 x* fc 

[0 2] HI 1 t^LfcHf«R^«l-*5(t5SB:7feS[Hl 

[0 3 ] *^?g©B 1 nmMvBMvmftzmw-fztc 

im 4 ] ;«PJ!©!ff 1 ©Sato»«©tt©»f^SrRWi- 

[05] *»w©*2©iat©»ti©»^KWi-5fc 

ft©^-f ^y^ft- hTfc5„ 

[0 6] *&m<DK3<DMM<amM<DWifti:mi-r&it 

[0 7] *|gBJ©^4©*Ji©^«HcffiV>5Hf*»^S 
[0 8] *4©S«©»tiO»^RWi-5*:ftod'>f 

[0 9] *mwv>m5<nmmmm<Dmifzmwi-ztc 

$>co$4 5 y^ir- hT*fc5 0 
[010] ^*©BfB#FPNff^-©#7-fey hWE¥®?r 
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